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Printing method and apparatus for performing the method and method of using an ink jet 
system 



(57) A printing method comprises a step of desig- 
nating a prescribed area of an ink-coating surface as a 
surface modification area; a step of coating said desig- 
nated area with a surface modifier by an ink yet head; 
a step of transferring to another position said area of 
said ink-coating surface coated with said modifier in or- 



der to dry said surface modifier; and a step of returning 
said ink-coating surface, in which said surface modifier 
is dried, to the position where said surface modifier was 
supplied, and expelling ink on said ink-coating surface 
by an ink jet head on the basis of ink expelling informa- 
tion from a computer. 
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Description 

[0001] The present invention relates to a printing 
method and apparatus for a personal computer, called 
a printer, and more particularly to an improved printing 
technology able to make high quality prints on even reg- 
ular paper by coating a surface modifier on only a spe- 
cific portion, where an image is to be printed, of the sur- 
face of regular paper, in order for printing an image such 
as a photograph on regular paper. 
[0002] In recent years, as inexpensive color printers 
have become mainstream, users have become able to 
print images, such as photographs and designs pre- 
pared on personal computers, using color printers. A 
printing apparatus (color printer) prints (the term "print- 
ing" will hereafter refer to the printing of both images and 
text) images such as photographs and designs, as well 
as specified text, with the specified coloration and at one 
time on printer paper supplied thereto, on the basis of 
printing information supplied from a personal computer. 
When the printer paper is a recording medium such as 
regular paper, however, it is not possible to print images 
with very good quality because of the poor coloring prop- 
erties and moisture absorption of the recording medium. 
[0003] For this reason, when a user wanted to make 
a high quality print of a photograph or the like, the user 
had to make the print using special paper, coated with 
a surface modifier, instead of regular paper. Inventions 
relating to this special paper include JP-A-6-4801 6, 
JP-A6-255235, and JP-A7-68919. 
[0004] However, the special paper is more expensive 
than regular paper. It is not economical to use expensive 
special paper for printing a photograph on only one part 
of the special paper. Also, only a few types of special 
paper are commercially available and are not readily 
available to many offices and storeholds. For this rea- 
son, the use of color printers has many limitations; for 
example, users usually print images such as photo- 
graphs on regular paper, knowing that the print will be 
poor quality, or prepare data without using these imag- 
es. 

[0005] EP-A-0 671 268 discloses printing apparatus 
according to the prior art portion of claim 1 . In one em- 
bodiment described in this document, droplets of a sur- 
face modifier are ejected onto the recording surface of 
a recording medium at all positions onto which subse- 
quently an inkjet head ejects ink droplets for printing. 
Thus, when a whole page is to be printed by text and/or 
images, the whole page will be coated with the surface 
modifier irrespective of whether text or images is printed 
in a particular area of the page. In another embodiment, 
in which the surface modifier is applied by means of a 
roller, the recording medium is transported through 
three sections arranged in series, namely first a coating 
section, then a heating section to dry the surface mod- 
ifier, and finally a printing section. In this embodiment 
the surface modifier is applied even to areas of the re- 
cording surface that will not be printed at all. 



[0006] EP-A-0 703 087 discloses an inkjet printing ap- 
paratus and method in which an inkjet ejecting portion 
for ejecting ink onto a recording medium for printing, and 
a surface modifier ejecting portion for ejecting a surface 

5 modifier to improve the print quality are provided. The 
user can decide whether or not the surface modifier is 
to be used. Alternatively, the printing apparatus can be 
programmed not to use the surface modifier when the 
recording medium used does not require it or when test 

10 printing is done. 

[0007] EP-A-0 737 592 discloses a recording medium 
for use with inkjet printers, the recording medium com- 
prising an ink-receiving layer on a support. The main 
constituent of the ink-receiving layer is a low-molecular 

15 weightgelatin or acertain polymercompound. Additives 
that may further be included include silica, alumina sol, 
ultraviolet absorbers and antioxidants. 
[0008] EP-A-0 602 494 discloses an inkjet recording 
sheet comprising an ink-receiving layer on a support 

20 wherein the ink-receiving layer contains at least one po- 
rous inorganic pigment selected from synthetic amor- 
phous silica, magnesium carbonate and alumina hy- 
drate. A binder for the pigment includes homopolymers 
and copolymers of vinyl acetate, acrylonitrile etc. 

25 [0009] In view of the foregoing, an aim of the present 
invention is to make possible high quality printing with- 
out the use of special paper. 

[0010] Specifically, a first object of the present inven- 
tion is to provide a printing technology for high quality 

30 printing of images, such as photographs and designs, 
using even regular paper, and without the use of expen- 
sive special paper, by coating only a specific area of the 
recording medium with a surface modifier. 
[0011] A second object of the present invention is to 

35 provide a printing technology making possible high qual- 
ity printing of images such as photographs and designs, 
because the technology is constituted so that users can 
designate the areas where high quality printing is de- 
sired. 

40 [0012] A third object of the present invention is to pro- 
vide a printing technology making it possible to automat- 
ically make high quality prints in the image area, in the 
case where the printing information includes an image. 
[0013] These objects are achieved by a printing meth- 

45 od and apparatus as claimed 

[0014] According to a first aspect of the invention a 
printing method comprises: a step of designating a pre- 
scribed area of an ink-coating surface as a surface mod- 
ification area; a step of coating said designated area 

50 with a surface modifier by an ink yet head; a step of 
transferring to another position said area of said ink- 
coating surface coated with said modifier in order to dry 
said surface modifier; and a step of returning said ink- 
coating surface, in which said surface modifier is dried, 

55 to the position where said surface modifier was sup- 
plied, and expelling ink on said ink-coating surface by 
an inkjet head on the basis of ink expelling information 
from a computer. 
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[0015] An apparatus for performing this method may 
comprise: means for supplying a recording medium; 
means for coating surface modifier on the surface mod- 
ification area of the recording medium; means for drying 
the surface modifier coated on the aforementioned sur- 
face modification area and means for moving the re- 
cording medium with the surface modification area ther- 
eon. 

[0016] The recording medium may be made of paper, 
as well as other materials such as rubber, resin film, or 
the like. The supplying means may be means for sup- 
plying used in printing, such as supplying by means of 
rollers or supplying by pulling using suction. The coating 
means is preferably an inkjet system, because an inkjet 
system is able to coat the appropriate amount of surface 
modifier at an arbitrary position on the recording medi- 
um. However, the coating means may be other means, 
as long as the coating means able to coat the surface 
modifier uniformly and in a specific area. Various known 
means and methods may be used, for example, coating 
with rollers or balls, coating by spraying, and coating 
with plates. Various known means may be used as the 
means for drying, for example, means applying heat or 
blowing air. For example, an electric heater, hot air draft, 
or light irradiation may be used. 
[0017] The means for printing preferably uses an 
inkjet system, but various systems, or printing mecha- 
nisms, may be employed, including a dot impact system 
or laser printer system. Moreover, the means for printing 
is preferably means for color printing constituted so as 
to effect color printing with a plurality of colored inks. 
[0018] According to a second aspect of the invention 
a method of using an ink jet system including a head 
adapted to expel ink on an ink-coating surface on the 
basis of ink expelling information, constructed so as to 
expel a surface modifier from said head for modifying 
said ink-coating surface, comprises: designating a pre- 
scribed area of said ink-coating surface as a surface 
modification area to be modified and expelling said sur- 
face modifier on said surface modification area using 
said head; and designating a drying position for drying 
said ink-coating surface of said surface modification ar- 
ea which is coated with said surface modifier. 
[001 9] The present invention will now be described by 
way of example only and with reference to the accom- 
panying drawings in which: 

Figure 1 is a perspective view of an inkjet printer 
(printing apparatus) relating to the present 
invention; 

Figure 2 is a perspective view of a breakdown of the 
inkjet print head relating to the present in- 
vention; 

Figure 3 is a block diagram of a control circuit 1 0; 
Figure 4 is a process diagram for explaining the 
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Figure 5 



manufacturing method in the first embodi- 
ment; 

is a front view of paper where the surface 
modification area is coated; 



Figure 6 is a front view of paper on which an image 
is printed; 



10 Figure 7 
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Figure 8 



Figure 9 



Figure 10 



is a print sample (catalog) where printing 
is complete; 

is a process diagram (S11-S13) of the 
manufacturing method in the third embod- 
iment; 

is a process diagram (S14) of the manu- 
facturing method in the third embodiment; 
and 

is a process diagram (S15, S16) of the 
manufacturing method in the third embod- 
iment. 



[0020] Next, the preferred embodiments of the 
present invention are explained with reference to the fig- 
ures. 

[0021] The first embodiment of the present invention 
relates to an inkjet printer which is provided with a mech- 
anism for applying surface modifier, wherein surface 
modification is set on the computer side. 
[0022] As shown in Figure 1, the inkjet printer in the 
present embodiment is provided with inkjet print head 
1 , main body 2, tray 3, output opening 4, supply mech- 
anism 6 (rollers 601, 602 and the motor 600 shown in 
Figure 3), heater 7, connector 9, control circuit 10, and 
operation button 11 . 

[0023] As shown in the detail in this figure, the inkjet 
print head 1 is provided with heads 1s, 1c, 1m, and 1 y, 
each having the same structure. Different material is ex- 
pelled from each head. The inkjet print head 1 is consti- 
tuted to be moved in a direction crosswise to the paper 
5 with the motor 101 shown in Figure 3. The head 1s is 
means for coating surface modifier and is constituted to 
expel surface modifier from its nozzle 1 00s according to 
asurface modifiersignal supplied from the control circuit 
10. Heads 1c, 1m, and 1y are means for printing; the 
heads are constituted so that the head 1c expels cyan 
ink from its nozzle 100, the head 1m expels magenta 
ink from its nozzle 1 00m, and the head 1 y expels yellow 
ink from its nozzle 100y, according to a printing signal 
supplied from the control circuit 10. Each head 1 (s, c, 
m, y) is provided with a nozzle plate 101, cavity plate 
102, vibrating layer 103, and housing 105, as shown in 
Figure 2. 

[0024] The nozzle plate 1 01 is disposed on the nozzle 
1 0Ox (x indicates that this may apply to s, c, m, or y). A 
cavity 1 02a, side wall 1 02b, and shared flow path 1 02c 
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are established on the cavity plate 102. Material to be 
expelled, being any of the surface modifier, cyan ink, 
magenta ink, or yellow ink supplied from an inktank (not 
shown), can be filled therein. A thin film element, not 
shown, is established on the vibrating layer 1 03; the vi- 
brating layer can be deformed in response to the surface 
modifier signal or the cyan, magenta, or yellow printing 
signal from the control circuit 10. The housing 105 is 
constituted so that the cavity plate 102, whereon the 
nozzle plate 1 01 and the vibrating layer 1 03 are mount- 
ed, fits therein. 

[0025] Consequently, each head is constituted so that 
the foregoing material can be expelled from the nozzle 
1 0Ox, because the pressure in the cavity 1 02a increases 
when the vibrating layer 1 03 is deformed in response to 
a signal from the control circuit 10. 
[0026] Moreover, the present embodiment presup- 
poses an inkjet print head, but this might also be a spray 
type head, which expels ink drops because of increased 
pressure due to bubbles formed by raising the ink tem- 
perature. 

[0027] Also, the present embodiment does not use 
black ink, for the purpose of simplifying the explanation, 
but might also use a head for expelling drops of black 
ink for printing a distinct black color. 
[0028] Returning to Figure 1, the main body 2 is a 
body of an inkjet printer 1 ; supply mechanism 6 (601 , 
602 and 600) are arranged in a position where the rollers 
can supply the paper 5 from the tray 3; the inkjet print 
head is arranged so that it can move crosswise over the 
paper 5 supplied by the rollers 6; and a heater 7 is ar- 
ranged in a position where it can heat each character, 
or the like, on the paper 5 printed by this head 1. The 
tray 3 is constituted to supply the paper 5, before print- 
ing, to the supply mechanism 6. 
[0029] The output opening 4 is provided for outputting 
the paper 5 when printing is complete. 
[0030] The paper 5 is a recording medium, for which 
regular paper can be used, as well as OHP (overhead 
projector) sheets, or the like. A medium, to be the sub- 
ject of color printing such as photographs and designs, 
is employed. 

[0031] The rollers 6 (601 , 602, and 600) are constitut- 
ed to supply the paper 5 in the direction of the output 
opening 4 with a driving signal output from the control 
circuit 10, or to transport the paper 5 in a direction op- 
posite thereto. 

[0032] The heater 7 is a drying mechanism and is con- 
stituted to generate heat when a heating signal is output 
from the control circuit 1 0. The temperature increase of 
the paper 5 from this heating is set to a level sufficient 
for drying the surface modifier. The connector 9 is con- 
stituted to connect a printer cable (not shown) for sup- 
plying printing information output by a computer appa- 
ratus (not shown). For example, the pins are provided 
to make possible connection with a general purpose 
computer apparatus with a Centronics-based protocol. 
[0033] The control circuit 10 is provided with a CPU 



1 000, ROM 1 001 , RAM 1 002, input circuit 1 003, output 
circuit 1 004, input circuit 1 005, and bus 1 006, as shown 
in Figure 3. 

[0034] The CPU 1000 is constituted to operate the 
5 rollers 601 , 602 as means for supplying by outputting a 
driving signal to the motor 600 and to operate the heater 
7 as means for drying by outputting a heating signal, 
according to a control program stored in the ROM 1 001 . 
Also, the CPU 1000 is constituted to operate the head 
10 1s as means for coating surface modifier by outputting 
a surface modifier signal to the head 1s and to operate 
the heads 1c, 1m, and 1 y as means for printing by out- 
putting a printing signal. Moreover, in the present em- 
bodiment, "printing information" means the information 
15 for printing sent from the computer; "printing signal" 
means the signal output by the control circuit 1 0 to the 
heads 1c, 1m, and 1y. 

[0035] The ROM 1001 is constituted to store the op- 
erating program for the CPU 1000. The RAM 1001 is 

20 the temporary memory necessary for operating the CPU 
1000 and is constituted to store the printing information 
supplied via the connector 9. The input circuit 1003 is 
constituted to supply the operating signals from the op- 
eration button 11 to the CPU 1000. The output circuit 

25 1 004 is constituted to supply the printing signal, surface 
modifier signal, driving signal, heating signal, and driv- 
ing signal from the CPU 1000, to the head 1s, and the 
heads 1c, 1m, and 1y, motor 101, heater 7, and motor 
600 respectively. The input circuit 1005 is constituted to 

30 output the printing information supplied from the con- 
nector 9 to the bus 1 006. The bus 1 006 is constituted to 
be able to connect together the CPU 1 000, ROM 1 001 , 
RAM 1002, input circuit 1003, output circuit 1004, and 
input circuit 1 005. Back in Figure 1 , the operation button 

35 11 is constituted to output an operating signal, indicating 
the operation details of the apparatus, to the input circuit 
1003, when operated by a user. In other words, this 
inkjet printer is a printing apparatus which is provided 
with the following: a supply means (supply mechanism 

40 6 and control apparatus 10) for supplying a recording 
medium (paper 5); surface modifier means (head 1s, 
motor 101, and control apparatus 1 0) for coating surface 
modifier on a surface modification area, where the sur- 
face is to be modified, of the surface of the recording 

45 medium supplied by the supply means; and a drying 
means (heater 7 and control apparatus 10) for drying 
the surface modifier coated on the surface modification 
area. The surface modifier is constituted to comprise 
one or more of the following: a mixture of porous silica 

50 grains and alumina sol, a mixture of porous silica grains 
and alumina hydrate, silica and boehmite, ultraviolet ab- 
sorber, antioxidant, and quencher. A surface modifier 
having the following composition is especially prefera- 
ble. 

55 

1 ) An ink made of a binder with a mixture of porous 
silica grains and alumina sol (mean grain diameter 
2-50 jLim, mean pore diameter 8-50 nm, pore vol- 
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ume 0.8-2.5 cm 3 /g). 

2) An ink comprising silica and boehmite, wherein 
the boehmite content is 0.5-3.0 wt%, and the silica 
content per 1 wt% of boehmite is 0.1-0.4 wt%. 

3) A composition of the foregoing inks in 1) and 2) 
with improved light fastness and coloring properties 
because of the addition of ultraviolet absorber, anti- 
oxidant, and quencher. 

[0036] Also a surface modifier in ink form preferably 
has a viscosity of 10 mPa-s (10 cP) or less, and more 
preferably about 3 mPa-s (3 cP). A higher viscosity 
makes it difficult to expel straight from the nozzle. If the 
viscosity is too low, the surface modifier easily soaks 
into regular paper and cannot form an optimum layer; it 
also takes more time to dry. 

[0037] Also, for dispersion properties, a dispersion 
with a mean grain diameter of 1 jum or less is preferable. 
If dispersion is too great, the surface modifier will coat 
portions outside the image area. Explanation of printing 
method 

[0038] Next, the method for printing with the printing 
apparatus in this first embodiment is explained. As 
shown in Figure 4, the printing method of the present 
invention comprises: a step (S1) for supplying the re- 
cording medium (paper 5); a step (S2) for coating the 
surface modifier on the surface modification area of the 
supplied recording medium with the head 1 s and control 
apparatus 1 0; a step (S3) for drying the surface modifier 
coated on the surface modification area with the heater 
7 and control apparatus 1 0; and a step (S4) for effecting 
printing, including printing on the surface modification 
area, with the control circuit 10 and the heads 1c, 1m, 
and 1y, after the surface modifier coated on the surface 
of the recording medium is dried. This is explained be- 
low. The inkjet printer of the present embodiment prints 
according to printing information sent from a computer 
connected by means of the connector 9. The printing 
information has two modes: the case when the surface 
modification area is not designated on the printer side 
(mode 1), and the case when the surface modification 
area is designated on the printer side (mode 2). The first 
embodiment is the case of mode 1. Now, the user pre- 
pares a document using a word processor installed on 
the computer and commands the computer to print the 
prepared document. This document relates to a catalog 
as shown in Figure 7 and is constituted of a design 502a 
and photographs 502b and 502c, as well as the text 503. 
The design and photographs are inserted as image in- 
formation (bit map data). 

[0039] When commanded to print, the computer 
starts a printer driver program for the pertinent inkjet 
printer, converts the document information prepared 
with the word processor to printing information which 
can be printed with the inkjet printer, and outputs the 
printing information to the printer. 
[0040] When image information is included in the doc- 
ument information, the printer driver program generates 



information for designating surface modification to indi- 
cate the modification of an area of the surface of the 
paper 5 corresponding to the image and outputs this in- 
formation for designating surface modification separate- 

5 |y from the usual printing information or appended to the 
printing information. This information for designating 
surface modification includes the command for modify- 
ing the surface of the paper and area information des- 
ignating the position on the paper of the area to be mod- 

10 ified. Moreover, the information for designating surface 
modification may be output in advance of the printing 
information or at the same time as the printing informa- 
tion. When information for designating surface modifi- 
cation is sent from the computer, the CPU 1000 of the 

15 control circuit 1 0 of this printer stores that information in 
the RAM 1002 and modifies the surface in step S2 on 
the basis of that information. 

[0041] Moreover, as discussed above, the constitu- 
tion may be such that the computer automatically indi- 
go cates the information for designating surface modifica- 
tion, or that a computer user can arbitrarily designate 
surface modification. In other words, the present inven- 
tion can be constituted so that a user can designate ar- 
eas where high quality printing is desired, regardless of 
25 whether photographs or designs are included in the doc- 
ument to be printed, using the input apparatus of the 
computer. In this case, the computer generates informa- 
tion for designating surface modification, to command 
surface modification of the designated area on the pa- 
30 per, and outputs this information to the printer. With this 
method, areas where better printing is desired, even for 
information such as text, can be freely designated; and 
this method is effective when clear printing is desired for 
an epigraph or the like. 
35 [0042] Meanwhile, the printer may be constituted so 
that surface modification is nullified when the user op- 
erates the operation button 11, regardless of whether 
information for designating surface modification is sent 
from the computer. For example, this is effective in the 
40 case where a user wants to print using a so-called back- 
ing sheet, just to check the printed contents, such as 
when making a test print. 

[0043] Step S1 (paper supply): The control circuit 1 0, 
which received the printing information, outputs a driv- 
es jng signal, corresponding to a code indicating the start 
of document printing and repagination in the printing in- 
formation, to the motor 600, and causes the rollers 601 
and 602 to rotate and supply the paper five into the main 
body 2. When the information for designating surface 
50 modification for modifying the surface is output for a 
page to be printed, the control circuit 1 0 causes the heat- 
er 7 to heat up and at the same time prepares the head 
1s for expelling the surface modifier. 
[0044] Step S2 (coating surface modifier): When the 
55 printing information includes the information for desig- 
nating surface modification, the rollers 601, 602 and 
head 1 s are driven until the head 1 s is positioned on the 
surface modification area, on the basis of the position 
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information of the area to be modified, and the head 1s 
expels the surface modifier 20 on the basis of the sur- 
face modification signal. The surface modification area 
501 is formed on the paper 5 when the surface modifier 
20 is expelled. This surface modification area 501 is the 
area where an image is printed, as shown in Figures 5 
and 6. 

[0045] Step S3 (drying): When the printing informa- 
tion includes information for designating surface modi- 
fication, the control circuit 10 causes the heater 7 to 
heat. The heater 7 promotes the drying of the surface 
modifier by heating and drying the surface modification 
area 501. The heating temperature depends on the 
composition of the surface modifier, but about 80 °C is 
appropriate. The drying time is appropriately about 120 
seconds. If the drying temperature is too high or the dry- 
ing time too long, the paper may deform or degrade. If 
the drying temperature is too low or the drying time too 
short, the surface modifier will not be sufficiently dried. 
[0046] Step S4 (printing): When drying with the heater 
7 is complete, the control circuit 10 outputs a printing 
signal to the heads 1c, 1m, and 1y, outputs a driving 
signal to the motor 101, and causes printing on the entire 
surface of the paper 5, including the surface modifica- 
tion area. At this time, an image 502, such as a photo- 
graph, design, or the like, based on the image data is 
printed on the surface modification area 501. Text and 
the like is printed together with the image printing. For 
example, in Figure 6, the image 502 is a photograph for 
which is explained by the explanatory text 503 and the 
date the photograph 502 was taken is printed below the 
photograph. 

[0047] In a catalog printed with the aforementioned 
procedure, as shown in Figure 7, a design 502a showing 
a company name and photographs 502b, 502c are print- 
ed on the surface modification area; explanatory text 
503 is printed directly on the regular paper. Because the 
design and photographs are printed on the surface mod- 
ification area 501 , the printing is of the same high quality 
as when special paper is used. 

[0048] As noted above, because in the first embodi- 
ment an inkjet printer is provided with means for coating 
surface modifier and a control circuit for coating surface 
modifier therewith, the first embodiment is able to modify 
the surface of the surface modification area and make 
high quality prints using regular paper, when surface 
modification is necessary. This embodiment is especial- 
ly effective in the case where the surface modifier dries 
quickly. 

[0049] A portion with the surface modified in this way 
has good properties such as ink coloration, color repro- 
duction, uniform dot formation; print density is high and 
the concentration is uniform. 

[0050] Such a surface modified portion provides high 
quality prints with little bleeding and sharp edges. 
[0051 ] Also, when the surface modifier is blended with 
an ultraviolet absorber and antioxidant, the image pres- 
ervation is superior in terms of weather resistance (es- 



pecially ozone resistance), light fastness (especially ul- 
traviolet light), water resistance, and less bleeding be- 
cause of changes over time. 

[0052] Furthermore, other properties are that the pa- 
5 per does not easily curl and the surface modifier layer 
does not peel off. 

[0053] In the aforementioned first embodiment, the 
printing information sent from the computer included the 
information for designating surface modification and 

10 printing in accord therewith was effected by the inkjet 
printer. In the second embodiment, however, the mode 
(mode 2) for setting the surface modification area on the 
printer side is explained with the same constitution as 
the first embodiment. 

15 [0054] The constitution of the second embodiment is 
the same as that of the first embodiment; an explanation 
thereof is not included. In the case of setting the surface 
modification area on the printer side, the computer out- 
puts the document information to the printer without any 

20 further processing. In other words, the text information 
is output as text information and the image information 
as image information; no information for commanding 
surface modification is included. 
[0055] In the case where image information is includ- 
es ed in the printing information sent from the computer, 
the CPU 1000 of the control circuit 10 for the printer 
meanwhile prepares data to the effect of performing sur- 
face modification at a position on the paper 5 corre- 
sponding to that image information and stores this data 

30 in the RAM 1 002. This data includes information speci- 
fying the position on the paper to undergo surface mod- 
ification, in the same way as the aforementioned infor- 
mation for designating surface modification. 
[0056] Moreover, the embodiment may also be con- 

35 stituted so that the user can indicate with the computer 
whether to perform surface modification. In other words, 
the embodiment is constituted so that the user can set 
the validity/invalidity of surface modification in the print- 
er driver program and can output a command showing 

40 this validity/invalidity to the printer. In such a constitu- 
tion, the printer effects the setting for surface modifica- 
tion only when this command is valid. 
[0057] Also, the constitution may be such that a user 
may set surface modification to be invalid, regardless of 

45 whether the printing information includes image infor- 
mation, by operating the operation button 11. 
[0058] The method for printing, excluding the setting 
of surface modification, is the same as in the aforemen- 
tioned first embodiment and an explanation thereof is 

50 not included. In the step (corresponding to the afore- 
mentioned S2) for coating the surface modifier, the con- 
trol circuit 10 effects coating of the surface modifier on 
the basis of the position information for the surface mod- 
ification area it the control circuit 10 established in the 

55 RAM 1002. 

[0059] As noted above, the second embodiment de- 
termines the contents of the printing information on the 
printing apparatus side and applies the surface modifier 
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in the case where surface modification is authorized; 
printing can therefore be done from a usual computer 
apparatus where a printer driver program, specifically 
for this printer, is not installed. 

[0060] In the aforementioned first embodiment, print- 
ing is effected without further processing after applica- 
tion of the surface modifier; in the second embodiment, 
however, the paper is returned to the supply starting po- 
sition. 

[0061 ] The constitution of the third embodiment is the 
same as the first embodiment and the explanation is 
therefore omitted. The setting of the surface modifica- 
tion area is based on the information for designating sur- 
face modification sent from the computer apparatus like 
in the first embodiment; the surface modification area 
may also be set like in the second embodiment, where 
the printer device recognizes image data and sets the 
surface modification area. Next, the printing method of 
the present embodiment is explained using Figures 
8-10. 

[0062] Steps S11-S13 (supply paper, apply surface 
modifier, drying): These steps are the same as steps 
S1 -S3 in the first embodiment. Step S1 4 (rewind): When 
the surface modification area 501 is completely dried, 
the control circuit 10 reverses the rollers 6 and returns 
the paper 5 to the supply starting position. Step S1 5 (re- 
supply): The rewound paper 5 is re-supplied. At this 
time, the control circuit 1 0 causes heads 1c, 1m, and 1 y 
to prepare to print. 

[0063] Step S16 (print): This printing is the same as 
that in step S4 in the aforementioned first embodiment. 
[0064] Moreover, in step S1 4, it may also be the case 
that the paper 5 is not rewound and instead, the paper 
5 whereon a surface modification area is formed may 
be output from the output opening 4. In this case, when 
the user wants to print, the user once more sets the pa- 
per, whereon a surface modification area is formed, in 
the tray 3 and gives the command to print. This is effec- 
tive in the case where a user wants to make a high qual- 
ity image print with a printer other than the printer relat- 
ing to the present invention for effecting surface modifi- 
cation, or in the case where the surface modifier re- 
quires a very long time to dry. 

[0065] Also, the present invention may be a printing 
apparatus which is provided only with the surface mod- 
ifier head 1 s and is not provided with the print heads 1 c, 
1m, and 1y. In other words, the present invention may 
constitute a printing apparatus which is a dedicated de- 
vice for forming surface modification areas. With such 
an apparatus, a user can print text, images, and the like, 
with a different printer than the printer for surface mod- 
ification processing. 

[0066] Furthermore, a user can distribute paper wher- 
eon the surface modifier is applied only to a specific area 
in this way. If the position on the paper where images 
are to be inserted is designated in advance, another us- 
er can make high quality prints with another computer 
and printer, using regular paper with part of the surface 



modified. Because the area using surface modifier is 
small, regular paper, that makes possible high quality 
printing, can be provided at a much lower price than spe- 
cial paper. 

5 [0067] As noted above, in the third embodiment, the 
surface modifier is applied and dried, and the paper is 
rewound and then re-supplied and printed; therefore, 
the third embodiment is especially effective in the case 
where the surface modifier needs time to dry. 

w [0068] In other words, with the present invention, a 
user can make high quality prints of images such as pho- 
tographs, designs, and the like, just using regular paper, 
and without using expensive special paper, because 
surface modifier is applied only to a specific area of the 

15 recording medium. 

[0069] With the present invention, users can desig- 
nate the areas where they want to make high quality 
prints and make high quality prints of images such as 
photographs, designs, and the like. 

20 [0070] The present invention can automatically make 
a high quality print on a corresponding surface modifi- 
cation area, in the case where an image is included in 
printing information. 

[0071] In the case where a portion, for which high 
25 quality printing is desired, is determined, the present in- 
vention can provide a recording medium which makes 
possible high quality printing at less expense than with 
conventional special paper. 

30 

Claims 

1. A printing method comprising: 

35 a step of designating a prescribed area of an 

ink-coating surface as a surface modification 
area; 

a step of coating said designated area with a 
surface modifier by an ink yet head; 
40 a step of transferring to another position said 

area of said ink-coating surface coated with 
said modifier in order to dry said surface mod- 
ifier; and 

a step of returning said ink-coating surface, in 
45 which said surface modifier is dried, to the po- 

sition where said surface modifier was sup- 
plied, and expelling ink on said ink-coating sur- 
face by an ink jet head on the basis of ink ex- 
pelling information from a computer. 

50 

2. An apparatus adapted to perform the method de- 
fined in claim 1 . 

3. A method of using an inkjetsystem including a head 
55 adapted to expel ink on an ink-coating surface on 

the basis of ink expelling information, constructed 
so as to expel a surface modifier from said head for 
modifying said ink-coating surface, which is com- 
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prised of: 

designating a prescribed area of said ink-coat- 
ing surface as a surface modification area to be 
modified and expelling said surface modifier on 
said surface modification area using said head; 
and 

designating a drying position for drying said ink- 
coating surface of said surface modification ar- 
ea which is coated with said surface modifier. 
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(57) A printing method comprises a step of desig- 
nating a prescribed area of an ink-coating surface as a 
surface modification area; a step of coating said desig- 
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der to dry said surface modifier; and a step of returning 
said ink-coating surface, in which said surface modifier 
is dried, to the position where said surface modifier was 
supplied, and expelling ink on said ink-coating surface 
by an ink jet head on the basis of ink expelling informa- 
tion from a computer. 
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